body's iron pool. In women of reproductive
age, menstruation accounts for an average loss
of an additional 0-6 mg daily, although there is
enormous individual variation. Pregnancy, child-
birth and lactation represent a rather greater
loss than this.

From the above it will be apparent that iron
balance depends largely on the control of absorp-
tion from the gut: iron loss is small and subject
to much less variation than is absorption.

Plasma iron. The plasma of normal adults
contains an average of about 120 /zg of iron per
dl, although the range is large. Over 95 per cent
of this is in the form of transferrin, which con-
sists of ferric iron bound to a specific transport
protein, a /J-globulin termed apotransferrin.
This possesses two binding sites for iron and is
normally only about 30 per cent saturated in
the plasma. Although transferrin makes up only
a very small percentage of total body iron, it is
very important, for it is the form in which iron is
transferred from macrophages, parenchymal
cells and intestinal epithelium to the ery~
thropoietic cells. In fact, the plasma iron is pro-
vided mainly by macrophages of the spleen,
haemopoietic marrow, liver, etc., which break
down red cells and synthesise apoferritin: these
cells thus release transferrin, most of which is
taken up by red cell precursors and used for
haemoglobin synthesis.

A small proportion of plasma iron is in the
form of ferritin (see below) and this is of im-
portance because its concentration reflects the
size of the total iron store of the body.

Haemoglobin synthesis. Red cell precursors
have surface receptors for transferrin, which
they take up avidly, probably by endocytosis.
Uptake is proportional to the concentration in
the plasma. Within the cell, iron is split off and
used in haem synthesis, while the apo-
transferrin is returned to the plasma. With in-
creasing maturity, the number of transferrin
receptors on the erythroid cell diminishes, the
mature red cell having none.

Storage iron. Iron is stored within cells in
two forms, ferritin and haemosiderin. Most if
not all cells synthesise apoferritins and store
iron as ferritin, which consists of micelles of
ferric oxide phosphate enclosed in a protein
molecule which is water soluble. Ferritin is cap-
able of incorporating approximately 5000
atoms of iron per molecule, but it is never fully
saturated and provides an immediate reserve
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iron storage capacity: it is not detectable by
light microscopy but has a characteristic elec-
tron-microscopic appearance. The amount of
iron stored as ferritin is limited and normally
most of the total iron is stored in more con-
centrated form as haemosiderin. This is prob-
ably formed from ferritin and has a ferric iron
content of up to 40 per cent. It is insoluble and
if present in large amount is seen micro-
scopically as golden-yellow intracytoplasmic
granules, while it imparts to the tissue a brown
appearance to the naked eye. Haemosiderin
gives the prussian blue reaction on treatment
with hydrochloric acid and potassium ferrocy-
anide, the intense blue colour being due to for-
mation of ferri-ferrocyanide.

Most of the stored iron is present in the form
of haemosiderin in macrophages in the spleen,
marrow, etc. In parenchymal cells, notably in
the liver, iron is normally stored mainly as fer-
ritin, although there may be sufficient haemo-
siderin in the hepatocytes to give a faint Prus-
sian blue reaction. Absence of microscopically
detectable haemosiderin in the macrophages in
smears or sections of haemopoietic marrow
indicates depletion of the iron stores. In states
of increased storage, the proportion of iron in
the form of haemosiderin increases and in gross
iron overload it may be present in enormous
amounts, its distribution between macrophages
and parenchymal cells depending on the cause
of the iron overload (see below).

In states of negative iron balance, iron is
transferred from intracellular ferritin and hae-
mosiderin to the plasma transferrin pool, most
of it being provided by macrophages and hepa-
tocytes, and anaemia does not develop until
after the stores are depleted.

Iron deficiency

This is the commonest disturbance of iron meta-
bolism. It results first in depletion of storage iron,
secondly in anaemia, and lastly, and less cer-
tainly, in fall of the cytochrome content of cells.
Most of the important effects of iron deficiency
are due to anaemia, and accordingly the subject is
dealt with in relation to the blood in Chapter 17.

Iron overload

This can result either from absorption of ex-
cessive amounts of iron from the gut or from